Controlled growth and formation of SAMs investigated by atomic force microscopy.
Recently we reported a simple method for obtaining both monolayer thickness and surface patterning using self-assembled monolayers (SAMs). Here we presented a straightforward method for controlling the formation of SAMs over surfaces useful for both chemical and biological applications. Atomic force microscopy (AFM) has been used to investigate the growth mechanism and formation of octadecylsiloxane (ODS) films obtained using a less-reactive silane; octadecyltrimethoxysilane (OTMS). SAMs formation from both OTMS and octadecyltrichlorosilane (ODTS) differ in the hydrolysis step where ODTS results in hydrochloric acid formation, which may affect the delicate features on surfaces. On the other hand, OTMS does not show this behavior. In contrast to monolayer formation from chlorosilane precursors, methoxysilane SAMs have been studied less extensively. Our observations highlight the importance of controlling water content during the formation of ODS monolayers in order to get well-ordered SAMs. We have also seen that, like ODTS, OTMS exhibits monolayer growth through an island expansion process but with a comparatively slow growth rate and different island morphology. The average height of islands, surface coverage, contact angle and root-mean-square (RMS) roughness increase with OTMS adsorption time in a consecutive manner.